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(57) [Summary] 

[Objective] The utility model enables manual or electrical locking of automotive door, 
and aims to reduce the noise accompanying such actions. 

[Construction] When a rotation body (3) having a plurality of engaging sections 
(3a)-(3d) formed thereon is rotated by the rotation action of a motor, an engaging 
section (3a) opposite to the engaging groove section (6b) enters into the engaging 
groove section (6b) to engage therewith, and relocates the operational lever (6) to a 
locking or unlocking position. Next, the engaging section (3a) detaches from the 
engaging groove section (6b) and abuts the stopper section (6c), thereby preventing the 
rotation action of the rotation body (3) to complete the locking/unlocking operation. 
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[Scope of the Claims] 

[Claim 1] An actuator for locking or unlocking an automotive door operated by an 
action of a reversible motor connected to an operational lever that is movable to a 
locking position or to an unlocking position, by the action of a speed reducer, wherein a 
5 plurality of engaging sections are formed on a rotation body of the speed reducer so as 
to be detachable from the rotation body, and, on the operational lever, an engaging 
groove section is formed so that the engaging sections are detachable from the engaging 
groove and a stopper section is formed so that the rotation body is prevented from 
rotating when the engaging section abuts the stopper section, in such a way that one 
10 engaging section is positioned opposite to the engaging groove section, regardless of 
whether the operational lever is in the locking position or in the unlocking position. 
[Simple Explanation of the Drawings] 

Figure 1 shows a plan view of an example of the actuator in the locked state, whose 
cover plate has been removed from the case, 
15 Figure 2 is a plan view of a similar actuator shown in Figure 1 in the unlocked state. 
Figure 3 is a perspective view of the key parts of the operational lever. 
[Explanation of the Reference Numerals] (1) motor; (2) case; (3) worm wheel (rotation 
body) engaging sections (3a)-(3d); (6) operational lever; (6a) groove section; (6c) 
stopper section; (8) output lever 
20 [Detailed Explanation of the Utility Model] 
[0001] 

[Field of Industrial Application] The present utility model relates to an actuator for 
automotive door locking/iinlocking that can be operated manually or electrically using a 
reversible motor: 
25 [0002] 

[Conventional Technology] An example of the conventional locking/unlocking 
apparatus for automotive door is shown, for example, in a Japanese Practical Utility 
Model publication No. Show 58-9953. This apparatus is comprised by a lever for door 
locking/unlocking which is connected loosely to a rotation plate rotated by a motor 

30 through a speed reducer. The apparatus can be operated manually or electrically by 
controlling the lever position so that the lever is always returned to the neutral position 
after the lever is reversibly positioned to a locking or unlocking position by rotating the 
rotation plate by a certain angle in the locking or unlocking direction, while ensuring 
that the motion of manual operation is not transmitted to the speed reducer. 

35 [0003] 

[Problem to be Solved] However, the apparatus such as the one described above has a 
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problem that, because the rotation plate is returned electrically to the neutral position 
after the completion of locking/unlocking operation by reversing the direction of the 
motor, and therefore, even after the completion of the operation of the lever for 
locking/unlocking, noise, caused by reversing of the rotation plate, is heard. 
5 [0004] 

The present utility model is provided in view of the problem created by the 
conventional technology, such that the apparatus is not only operable electrically or 
manually to perform locking/unlocking actions, but the apparatus produces lesser noise 
after the completion of a locking/unlocking operation. 
10 [0005] 

[Means for Solving the Problem] To achieve the objective stated above, the present 
utility model provides an actuator for locking/unlocking an automotive door operated by 
an action of a reversible motor connected to an operational lever that is movable to a 
locking position or to an unlocking position, by the action of a speed reducer, having 

1 5 features represented by a plurality of engaging sections formed on a rotation body of the 
speed reducer so as to be detachable from the rotation body, and, on the operational 
lever, an engaging groove section is formed so that the engaging sections are detachable 
from the engaging groove section and a stopper section is formed so that the rotation 
body is prevented from rotating when the engaging section abuts the stopper section, in 

20 such a way that one engaging section is positioned opposite to the engaging groove 
section, regardless of whether the operational lever is in the locking position or 
unlocking position. 
[0006] 

[Operational Effects] When a rotation body having a plurality of engaging sections 
25 formed thereon is rotated by the rotation action of a motor, an engaging section opposite 
to the engaging groove section enters into the engaging groove section to engage 
therewith, and relocates the operational lever to a locking or unlocking position. Next, 
the engaging section detaches from the engaging groove section and abuts the stopper 
section, thereby preventing the rotation action of the rotation body and completing the 
30 locking/unlocking operation. 
[0007] 

[Preferred Embodiment] In the following, one example of the utility model will be 
explained with reference to the drawings. The reference numeral (1) relates to a 
reversible motor housed inside a case (2); (3) relates to a worm wheel (rotation body) to 
35 constitute a speed reducer, which is attached by a shaft (4) within the case (2) and 
coupled to the worm gear (5); (6) relates to an operational lever, attached to a shaft (7) 
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inside the case (2), which can be moved between the locking position shown in Figure 1 
and the unlocking position shown in Figure 2. The reference numeral (8) relates to an 
output lever which rotates concurrently with the operational lever (6) by means of the 
shaft (7). The output lever (8) is linked to the locking/unlocking lever (omitted in the 
5 diagram), and is able to move to either the locking position that enables the door to 
remain closed or the unlocking position that enables the door to be opened by moving 
the operational lever (6) from the locking position to the unlocking position. 
[0008] 

On one side surface of the worm wheel (3), there are formed a plurality of engaging 
10 sections (3a)-(3d), but in this embodiment there are provided four pieces that are 
separated by 90 degrees. On one side surface of the operational lever (6), there are 
provided an open-ended circular groove section (6a) centered about the shaft (7), and a 
groove section (6b) that extends radially from about the center of the groove section 
(6a) towards the shaft (7) in such a way that each of the engaging groove sections 

15 (6a)~(6d) can be detachably engaged therein, in such a way that, by rotating the worm 
wheel (3) in either direction, one of the engaging sections couples with the engaging 
groove section (6b), thereby moving the operational lever (3) to either the locking 
position or the unlocking position. Also, on the outside of the groove section (6a), there 
is formed a stopper section (6c) opposite to the engaging groove (6b) in such a way that, 

20 when the engaging section detaches from the engaging groove section (6b) due to the 
rotation action of the worm wheel (3), the stopper section abuts it to prevent further 
rotation of the worm wheel (3). 
[0009] 

Figure 1 shows the locking state by having the engaging section (3a) of the worm wheel 
25 (3) coupling in the groove section (6a) of the operational lever (6). In this state, if the 
locking knob linked to the locking/unlocking lever for manual operation of the lock is 
moved in the unlocking position, the operational lever (6) rotates in the clockwise 
direction in Figure 1 to move to the unlocking position shown in Figure 2, by the action 
of the locking/unlocking lever and the output lever (8), and the engaging section (3a) 
30 moves relative to the inside of the groove section (6a) and detaches from one end of the 
groove section (6a), and next, another engaging section (3b) enters into the groove 
section (6a) to oppose the engaging groove section (6b). Therefore, the movement of the 
manual operation is not transmitted to the worm wheel (3) so that the manual operation 
is performed smoothly. 
35 [0010] 

Also, when the lock is moved manually from the unlocking position to the locking 
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position, the operational lever (6) enters inside the engaging groove (6a) by the action of 
the locking/unlocking lever and the output lever (8) in such a way that the engaging 
section (3a) is again opposite to the engaging groove section (6b). That is, one of the 
engaging sections (3 a)- (3d) is always located opposite to the engaging groove section 
5 (6b), and, when the operational lever (6) is operated manually to either the locking 
position or unlocking position, the other section of the engaging sections (3a)~(3d) is 
positioned opposite to the engaging groove section (6b). 
[0011] 

In the locking position shown in Figure 1, when the lock is operated electrically to 
10 unlock the door, the worm wheel (3) rotates in the counter-clockwise direction and the 
engaging section (3 a) opposing the engaging groove section (6b) enters into the 
engaging groove section (6b) to engage therein, and the operational lever (6) is moved 
to the unlocking position. Next, the engaging section (3 a) detaches from the engaging 
groove section (6b) and abuts the stopper section (6c), thereby preventing the rotation of 

15 the worm wheel (3) to complete the locking/unlocking action by stopping at the location 
shown in Figure 2. Also, in the locking position shown in Figure 2, when the lock is 
operated electrically to lock the door, the worm wheel (3) rotates in the clockwise 
direction and the engaging section (3a) opposing the engaging groove section (6b) 
enters into the engaging groove section (6b) to engage therein, and the operational lever 

20 (6) is moved to the locking position. Next, the engaging section (3a) detaches from the 
engaging groove section (6b) and abuts the stopper section (6c), thereby preventing the 
rotation of the worm wheel (3) to complete the locking/unlocking action by stopping at 
the location shown in Figure 1. 
[0012] 

25 That is, when the worm wheel (3) moves the operational lever (6) to either the locking 
position or unlocking position according to the rotation action of the motor (1), the 
rotation is stopped immediately to complete the locking/unlocking operation so that the 
operation is completed in a short time without performing any wasteful movement. 
[0013] 

30 [Effects of the Invention] As explained above, the present utility model does not require 
a reverse rotation motion, which is required in the conventional electrically-driven 
locking/unlocking apparatus to return the rotation body of the speed reducer to the 
neutral position, so that wasteful motion is eliminated to reduce operational noise and to 
enable smooth operation of the door locking/unlocking apparatus. 

35 
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